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3. EXP 18426-3G bearings (206-040-339-3 bearing modified to

incorporate cadmium-plated outer diameter) wmounted on
206-040~350-1 collars (¥Fig. 7) with 206-040-349-1 shiclds
(Fig. 8) and in 206-04%0-344-1 hanger assemblies modiiied
to Engineering Order 2061A-5, incorporating a spring-
loaded clamping feature with the addition of 206-040-351
and 206-040-352 (Figs. 9 and 10).

EXP 18426A-5G bearings mounted on 206-040-350-~1 collars
with 206-040~349-1 shields and in 206-040-344-1 hanger
assemblies wmodified to Eungineering Order 206HA-5, in-
corporating a spring-loaded clamping feature with the
addition of 206-040-351 and 206-040-352 (Figs. 7 and 8).

Testing of all bearing assemblies was accomplished by running
them at 5700 rpm in the wind-tunnel-like apparatus shown in
Figures 2 and 3. Air cleaner test dust conforming to SAE test
specification J726A was introduced on the following schedule.
Upon starting test at 0800, add 1/2 pound fine dust, and at noon

add 1/2 pound coarse dust. The test was shut down before leaving

at night. The dust/air mixture was directed into the side of
bearing positions 1 and 2, then over 3 and 4 at 25 mph, over 5
and 6 at 42 mph, and over 7 and 8 at 78 mph. Airflow was pro-
duced by a 30~-inch centrifugal fan powered by a 30 hp Varidrive
(Fig. 11). Temperature of each bearing assembly was measured at
the split line of the hanger assembly by thermocouples routed
out of the test section to a 24-point Honeywell temperature
recorder set to record one minute in six (Fig. 12). Due to the
stabilizing effect of the large air mass flow passing over tae
test bearings, only minor temperature variations could be ob-
served between individual test bearings. Even at the point of
bearing failure, only 20 to 30 degrees Fahrenheit ‘temperature
increase could be detected. It was necessary, therefore, to
maintain close scrutiny of the test in order to detect failuce
by a minor change in a bearing's temperature level, or by an
increase in sound level, or by physical signs of catastrophic

fallure.,

Ambient temperature in the test box stabilized at 140

to 150 degrees Fahrenheit. Bearing temperatures were generally
140 to 170 degrees Fahrenheit.

After testing was concluded, it was discovered that a miscalcu-
lation in the layout of the stand had caused the curvature of
the test shafts to be slightly different from the curvature of
the OH-58A tail rotor drive shaft. See Table l. The comparison
between test configurations is still valid, but the effect of
wind velocity may be less influential in establishing failure
distribution than results would indicate.

In addition to its evaluation in the running portion of the test,
static testing was performed on the spring-loaded clamping fea-
ture of the 206-040-344-1 hanger assembly modified to Engineering
Order 2061A~5. The purpose of this portion of the test was to
determine the adequacy of the spring loaded bearing hanger to
retain the bearing outer ring.
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Figure 31. Bearing S/N TRL-7. Removed Position &4
With 20.4 Hours. 2.5x Enlarged View.

Figure 32. Bearing S/N TRL-8. Removed Position 6
‘ With 2.4 Hours Time. 2.5x Enlarged View.

T AP N P I A

-

».«‘-‘%lh't Ay




) | By D. Ward mopeL___ 206 pace__A-8

2 9 Hopfensperger BELL HELICOPTER coOmPANY i

. 8 TR i i - wa e Lo 906.097-005 | |
1

2

Figure 33. Bearing S/N TRL-8.
2.5x Enlarged View.

With 8.8 llours Time. 2.5x Enlarged View.
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l Figure 34. Bearing S/N TRL-9. Removed Position 8
i
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Figure 35. Bearing S/N TRL-10. Removed Position 2 {
With 20.4 Hours Time. 2.5x Enlarged View. 1

With 4.8 Hours Time. 2.5x Enlarged View.
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I Figure 36. Bearing S/N TRL-1l. Removed Position 6
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Figure 37. Bearing S/N TRL-1ll.
’ 2.5x Enlarged View.
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Figure 38. Bearing S/N TRL-12. Removed Position 6
With 4.4 Hours Time. View of Bearing as
Removed From Tester.
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‘ Ficure 39. Bearing S/N TRL-13. Removed Position 8
' : ¥ With 8.8 Hours Time. 2.5x Enlarged View.

Figure 40. Bearing S/N TRL-l4. Removed Position 5
. With 19.8 Hours. Shown in Tester Prior
H : to Removal.
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Figure 4l.

Bearing S/N TRL-14.

2.5x Enlarged View.

Figure 42.

Bearing S/N TRL-1l4.

2.5x Enlarged View.
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i Figure 43. 2x Enlarged View of 206-040-350-1
H * Removed From Bearing TRL-14.
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: Firure 44 . Bearing S/N TRL-15. Removed Position 6
E With 12.2 Hours Time. Shown Prior to

Removal From Tester.
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Figure 45- Bearing S/N TRL-15.
2.5x Enlarged View.
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Figure 46. Bearing S/N TRL-15.
2.5x Enlarged View.
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Figure 47. Bearing S/N TRL-16. Removed Position 7
With 19.8 Hours Time. 2.5x Enlarged View.

Figure 48. Bearing S/N TRL-17. Removed Position 8
’ With 2.2 Hours Time. Shown Prior to
Removal From Tester.
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Figure 49. Bearing S/N TRL-17.
2.5x Enlarged View.
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3 2.5x Enlarged View.

‘ Figure 50. Bearing S/N TRL-17.
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Figure 51. Bearing S/N TRL-19. Removed Position &
{ " With 16.6 Hours Time. 2.5x Enlarged View.
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Figure 52. Bearing S/N TRL-19.
o 2.5x Enlarged View.
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Figure 53. 206-040-315-1 Collar Removed
From Bearing S/N TRL-19.

Figure 54. Bearing S/N TPL-20. Removed Position 6
With 5.6 Hours Time. 2.5x Enlarged View.
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Figure 55. Bearing S/N TRL-21. Removed Position 8
With 5.6 Hours Time. 2x Enlarged View.

Figure 56. Bearing S/N TRL-22. Removed Position 3
3 With 29.4 Hours Time. 2x Enlarged View.

T A W d.'.n“. - ,.~....ma..m.~. . § e - j




- —— — -

sy __D. Ward mopeL_ 206 pAGE__A-20
L }{O t‘erls e BELL HELICOPTER CcOMPANY
;CHECKEJ)' pereg e e R AT 206-097-005

Figure 57. Bearing S/N TRL-22.
' 2x Enlarged View.

Figure 58. 206-040-350-1 Collar Removed
' From Bearing S/N TRL-22.
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Figure 59. Bearing S/N TRL-23. Removed Position &

: With 4.0 Hours Time. 2x Enlarged View. ‘
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Figure 60. Bearing S/N TRL-24. Removed Position 6
4 With 4.0 Hours Time. Shown With Seal
: Intact.
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l Figure 62. Bearing S/N TRL-24. ‘
¥

N e L B T S U ew -y .
%




ke

-k

55428

e umu-u-n—-!-lH!l!-lIIl.lII-I'-.l-.lll!-!-l-l-llllllllll-‘.!

D. Ward ] MODEL 206 PAGE_A ?3j
: I{Opl‘ollg e LE BELL HELICOPTER CcOMIPANY |
| chickep o oPCTE LR A S 206-097-005 ;

Figure 63. Bearing S/N TRL-25. Removed Position 8
With 4.0 Hours Time. 2x Enlarged View.

Figure 64. Bearing S/N TRL-26. Removed Po§ition 7
With 11.0 Hours. 2x Enlarged View. Note
Crack in Cage.
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Figure 65. Bearing S/N TRL-27. Removed Position 8
i With 1l4.5 Hours Time. 2x Enlarged View.
Note Crack in Cage.

Fizure 66. Bearing S/N TRL-30. Removed Position 6
With 40.7 Hours Time. 2x Enlarged View.
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! Figure 67. 206-040-350-1 Collar Removed
i From Bearing S/N TRL-30.
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With 42.5 Hours Time. Shown as Removed
From Tester.
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’ Figure 68. Bearing S/N TRL-31l. Removed Position 5
i
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Figure 70.

69. Bearing S/N TRL-31.

View. Note Crack

Bearing S/N TRL-33.
With 45.5 Hours Time.
Plate Removed.

2x Enlarged
in Cage.

Removed Position 4
Shown With Seal
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Figure 71. Bearing S/N TRL-33.
2x Enlarged View.

Figure 72. Bearing S/N TRL-40. Removed Position 3
with 64.4 Hours Time. Shown With Seal
Removed.
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Figure 73 Bearing S/N TRL-40. 3
. 2x Enlarged View.
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Figure 74 . 206-040-350-1 Collar Removed
: From Bearing S/N TRL-40 (Right).
: New 206-040-350-1 on Left.
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Figure 75. Bearing S/N TRL-38. Removed Position 1
With 67.4 Hours Time. Shown With Seal
Removed.
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2.5x Enlarged View.
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l Figure 76. Bearing S/N TRL-38.
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Figure 77. Bearing S/N TRL-39. Removed Position 2
With 67.4 Hours Time. Shown With Seal
Removed.

Figure 78. Bearing S/N TRL-39.
2.5x Enlarged View.
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